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(7) ABSTRACT

Compositions and methods useful in the non-surgical
removal of localized fat deposits in patients in need thereof
using pharmacologically active detergents are disclosed.
The pharmacologically active detergent compositions can
additionally include anti-inflammatory agents, analgesics,
dispersion agents and pharmaceutically acceptable excipi-
ents but do not contain phosphotidylcholine. The pharma-
cologically active detergent compositions are useful for
treating localized accumulations of fat including lower eye-
lid fat herniation, lipodystrophy and fat deposits associated
with cellulite and do not require surgical procedures such as
liposuction.
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METHODS AND COMPOSITIONS FOR THE
NON-SURGICAL REMOVAL OF FAT

RELATED APPLICATIONS

[0001] The present application claims priority to U.S.
Provisional Application Ser. No. 60/572,879 filed May 19,
2004.

FIELD OF THE INVENTION

[0002] The present invention is related to compositions
and methods useful for the non-surgical removal of localized
fat accumulation. Specifically, the present invention is
related to pharmacologically active detergent compositions
than are suitable for injection directly into a treatment site of
a patient in need of fat removal without the need for surgical
intervention.

BACKGROUND OF THE INVENTION

[0003] Numbers appearing in parentheses at the end of a
sentence refer to specific references cited at the conclusion
of this specification immediately before the claims.

[0004] Formulations containing phosphatidylcholine and
bile salts (phosphatidylcholine bile salt formulations, PBF)
are increasingly being utilized to treat localized fat accu-
mulation (1-8). Several open label clinical studies have
reported promising results using injections of PBFs for the
treatment of localized fat accumulation, including lower
eyelid fat herniation and “buffalo hump” lipodystrophy

(1-3).

[0005] Phosphatidylcholine is a natural phospholipid that
is an essential component of cell membranes and is impor-
tant for normal cellular membrane composition and repair.
Phosphatidylcholine is also the major delivery form of the
essential nutrient choline. Choline itself is a precursor in the
synthesis of the neurotransmitter acetylcholine, the methyl
donor betaine and phospholipids, including phosphatidyl-
choline and sphingomyelin among others. Phosphatidylcho-
line is also involved in the hepatic export of very-low-
density lipoproteins.

[0006] Bile salts have been used to improve the aqueous
solubility of phosphatidylcholine and more recently, medi-
cations like amphotericin B, Taxol®, and diazepam (9-14).
Highly purified phosphatidylcholine can be combined with
the secondary bile salt sodium deoxycholate, an anti-micro-
bial, benzyl alcohol, and water to form a stable, mixed
micelle preparation that can be rapidly sterilized and used
for intravenous administration (12). Pharmaceutical prepa-
rations of this mixture, known as Essentiale® and Liposta-
bil®, are marketed in other countries for treatment of liver
disease and hyperlipidemia, respectively (12, 15).

[0007] Rittes first reported that injections of a PBF into
subcutaneous fat reduced infraorbital fat herniation (1).
Since then, physicians have been using the pharmaceutical
preparations or similar, compounded PBFs, to treat lower
eyelid fat herniation, as well as fat deposits on the thighs,
abdomen, upper back, chin, and arms (2, 3, 5). These PBFs
often lack the dl-alpha-tocopherol (vitamin E), B-vitamins,
and adenosine monophosphate variably found in Essen-
tiale® and Lipostabil® (2, 16).

[0008] Phosphatidylcholine formulations are associated
with localized burning sensations, erythema, transient urti-
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caria and variable degrees of pruritus all of which usually
resolve within a few days. More serious sequelae of ulcer-
ation and pain have also been seen. An infectious granulo-
matous reaction has been reported in the thigh of a patient
at the site of multiple phosphatidylcholine injections (7).
Increased dosages of injected phosphatidylcholine have par-
alleled side effects seen with large doses of oral and intra-
venous formulations of Lipostabil® and include nausea,
diarrhea, abdominal pain and syncope.

[0009] The mechanism whereby phosphatidylcholine-
containing formulation cause reduction of subcutaneous fat
deposits is unknown but several mechanisms have been
proposed (4). The first is that phosphatidylcholine could
reduce the size of lipocytes by stimulating lipase activity.
Alternatively, the PBFs have been postulated to function as
a detergent that emulsifies lipocyte cell membranes. Deter-
gents have been used in medicine for decades, specifically,
as sclerosing agents commonly used in sclerotherapy
(American College of Phlebology, 2003). Detergents pos-
sess unique polar and non-polar chemical properties which
facilitates emulsification of insoluble substances by reduc-
ing surface tension at their interface (17). In fact, laboratory
detergents like Triton® X-100 and Empigen® BB are com-
monly used to disrupt the lipid bilayer of cell membranes
(10, 18-21). Two major components of the PBFs, phosphati-
dylcholine and sodium deoxycholate, have these unique
chemical properties and therefore have been used indepen-
dently as detergents or emulsifying agents (9, 18, 20-25).

[0010] Surgical and non-surgical procedures for improv-
ing appearance have increased in prevalence as populations
age and gain weight. Liposuction is one of the most popular
cosmetic surgery procedures and involves the surgical
removal of fat deposits using suction and optionally assisted
by solutions to assist in fat removal. Liposuction, also
known as lipoplasty or suction lipectomy, is a surgical
procedure that removes fat through an incision in the skin
through which a cannula is inserted. The cannula is con-
nected to a suction source and the unwanted fat is aspirated
through the cannula and discarded. Liposuction is performed
under general or local anesthesia, depending on the amount
and location of the fat to be removed.

[0011] The most commonly used forms of liposuction
additionally use fluid injection methodologies wherein a
medicated solution containing a mixture of salts, an anes-
thetic and a vasoconstrictor, is infused into the treatment site
prior to aspiration of the fat tissue. The medicated solution
helps the fat be removed more easily, reduces blood loss and
provides anesthesia both during and after surgery.

[0012] Inanexample of adjuvant solutions for liposuction,
a United States patent filed on Apr. 22, 1997 and issued as
U.S. Pat. No. 5,891,083 on Apr. 6, 1999 by Capella and
Capella teaches liposuction and a carrier solution containing
a compound for an improved surgical procedure for remov-
ing subcutaneous fat. In one embodiment the Capella patent
discloses the compound is an enzyme, particularly lipase or
colipase. The enzyme is added to a carrier such as saline
solution to provide a lipolysis solution. In another embodi-
ment of the invention, Capella teaches emulsifying agents
such as bile salts may also be beneficial in combination or
as the primary active compound added to the solution. In
every embodiment of the Capella invention, the lipolysis
solution is administered for a period of time before liposuc-
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tion to allow for the solution to infiltrate the fat tissue.
Nowhere in Capella is the use of a lipolysis solution alone
disclosed as a non-surgical means for removing fat from the
body. In all examples and specific embodiments disclosed in
Capella, liposuction is used as a surgical procedure for fat
removal and lipase and bile salts are provided as an adjuvant
to liposuction.

[0013] However, liposuction and other surgical methods
of fat removal are associated with significant adverse events
including temporary bruising, swelling, numbness, soreness
and burning sensation, risk of infection, pigmentation
changes; the formation of fat clots or blood clots which can
migrate to the lungs and cause death, excessive fluid loss,
which can lead to shock or fluid accumulation that must be
drained, friction burns or other damage to the skin or nerves
or perforation injury to the vital organs. Additionally, lipo-
suction requires a recovery time of one to two weeks
wherein the patient cannot work or perform certain daily
activities. Moreover, because surgical procedures such as
liposuction require local and occasionally general anesthe-
sia, significant anesthesia-related risks are associated with
surgical fat removal.

[0014] Therefore it would be desirable to have a method of
removing localized fat accumulations that does not require
surgery or prolonged recovery time and has fewer adverse
side effects than currently available methods.

SUMMARY OF THE INVENTION

[0015] The present invention provides a method for the
non-surgical removal of localized fat deposits in patients by
administration of fat-solubilizing concentrations of phos-
phatidylcholine-free detergent compositions in pharmaceu-
tically acceptable formulations. Prior to the discovery of the
present invention, prior art formulations (hereinafter
referred to as phosphatidylcholine bile salt formulations
(PBFs)), containing phosphatidylcholine (PC) and bile salts
used to reduce localized fat deposits were thought to func-
tion through the activity of phosphatidylcholine alone.
Detergents such as bile salts were merely added in small
quantities to disperse the PC. However, the present invention
unexpectedly demonstrates that bile salts alone are the active
agents responsible for the reduction of localized fat deposits,
and possess detergent effects on muscle and connective
tissue.

[0016] For the purposes of the present invention, a non-
surgical method of fat removal does not include liposuction,
llipoplasty or suction lipectomy.

[0017] In one embodiment of the present invention, a
medical composition for the non-surgical removal of local-
ized fat deposits in a patient is provided which comprises at
least one pharmacologically active detergent, optionally at
least one pharmaceutically acceptable excipient and option-
ally at least one additional active ingredient wherein the
medical composition does not include phosphotidylcholine.
The pharmacologically active detergent can be an ionic
detergent, a non-ionic detergent or a zwitterionic detergent.

[0018] In one embodiment of the present invention the
ionic detergent is at least one pharmacologically active bile
salt. The bile salt can be at least one of deoxycholic, cholic,
chenodeoxycholic, 7-alpha-dehydroxylate, chenodeoxy-
cholic, lithocholic, ursodeoxycholic, dihydroxy- and trihy-
droxy-bile salts. The bile salts can be in the taurine or
glycine conjugate forms.
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[0019] In an embodiment of the present invention, the
pharmacologically active detergent can be a non-ionic deter-
gent such as alkylaryl polyether alcohol. In another embodi-
ment of the present invention, the pharmacologically active
detergent can be zwitterionic detergent such as lauryldim-
ethylbetaine.

[0020] In yet another embodiment of the present invention
the medical composition contains one or more additional
active ingredients. One or more additional active ingredients
can include anti-inflammatory agents such as a steroidal
anti-inflammatory agent or a non-steroidal anti-inflamma-
tory agent; analgesics and dispersion agents such as hyalu-
ronidase or collagenase.

[0021] In another embodiment of the present invention,
the medical composition contains pharmaceutically accept-
able excipients.

[0022] In an embodiment of the present invention, the
patient is a human.

[0023] In another embodiment of the present invention, a
method is provided for the non-surgical removal of localized
fat deposits in a patient having localized fat accumulation
comprising administering a fat solubilizing amount of a
pharmacologically active detergent composition, wherein
the non-surgical method does not include liposuction.

[0024] In an embodiment of the present invention, the
pharmacologically active detergent composition contains at
least one pharmacologically active detergent, optionally at
least one pharmaceutically acceptable excipient and option-
ally at least one additional active ingredient, and wherein the
pharmacologically active detergent composition does not
contain phosphatidylcholine.

[0025] Inembodiments of the present invention, the phar-
macologically active detergent composition is administered
by subcutaneous injection directly into fat tissue.

[0026] In an embodiment of the present invention, the
localized fat accumulation is lower eyelid fat herniation,
lipomas, lipodystrophy, buffalo hump lipodystrophy or fat
deposits associated with cellulite.

[0027] In another embodiment of the present invention, a
medical composition is provided for removing localized
accumulation of fat in a patient with lower eyelid fat
herniation comprising a fat solubilizing amount of deoxy-
cholic acid, and the medical composition does not contain
phosphatidylcholine.

[0028] In an embodiment of the present invention a non-
liposuction method for the non-surgical removal of localized
fat deposits in a patient is provided comprising the non-
surgical administration of a pharmacologically active deter-
gent composition consisting essentially of at least one phar-
macologically active detergent, optionally at least one
pharmaceutically acceptable excipient and optionally at
least one additional active ingredient, and the medical com-
position does not include phosphatidylcholine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 depicts the molecular structure of (a) phos-
phatidylcholine (b) sodium deoxycholate and (c) benzyl
alcohol.
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[0030] FIG. 2 depicts the effects of phosphatidylcholine
bile formulation (PC Formula, PBF) and sodium deoxycho-
late alone on cultured cell viability according to the teach-
ings of the present invnetion: (a) MTS assay measuring
viability of keratinocytes exposed to the PC Formula and
sodium deoxycholate alone; (b) Lactate dehydrogenase
(LDH) assay measuring LDH release by cells exposed to the
PC Formula and sodium deoxycholate alone.

[0031] FIG. 3 depicts the effects of PBF and sodium
deoxycholate alone on primary porcine fat tissue according
to the teachings of the present invention: (a) MTS assay
producing purple pigment, indicating living cells, in fat
specimens treated with the PBS buffer as negative control
(-Cont), sodium deoxycholate alone (DC), the PBF (PC),
and Triton® detergent as positive control (+Cont); (b) A
comparison of fat cell viability between the different treat-
ments.

[0032] FIG. 4 depicts calcein fluorescence in fat speci-
mens treated with sodium deoxycholate alone (DC), PBF
(PC), Triton® detergent as positive control (+Cont), and
PBS buffer as negative control (-Cont) according to the
teachings of the present invention.

[0033] FIG. 5 depicts light microscopy of porcine skin
biopsies after treatment with compositions made according
to the teachings of the present invention revealing (a) control
lipocytes and (b) lipocytes after PBF injection (H&E, origi-
nal magnification, x20); (c) control lipocytes and (d) lipo-
cytes after injection of sodium deoxycholate alone (H&E,
original magnification, x10); (e) control muscle and (f)
muscle after injection of phosphatidylcholine alone (H&E,
original magnification, x10); (g) fat after injection with
Empigen® detergent (H&E, original magnification, x20).

[0034] FIG. 6 depicts a lipoma removed from a patient
two days after injection with deoxycholate according to the
teachings of the present invention: (a) gross pathology and
(b) histology (H&E, original magnification, x20).

DETAILED DESCRIPTION OF THE
INVENTION

[0035] The present invention addresses the problem of
localized fat accumulation in patients by providing a non-
surgical method for removing fat deposits by administration
of fat-solubilizing concentrations of detergents in pharma-
ceutically acceptable formulations.

[0036] Injections using prior art formulas (phosphatidyl-
choline bile formulation, PBF) that combine purified phos-
phatidylcholine (PC) and sodium deoxycholate, a bile salt
used for phospholipid solubilization, have been used to treat
infraorbital fat herniation and other areas of localized fat
accumulation (1-8). Based on phosphatidylcholine’s role as
an emulsifier in bile and its use in the treatment of hyper-
lipidemia, phosphatidylcholine has been postulated as the
active ingredient in PBFs (1, 2, 21, 25-27). The detergents
such as bile salts in these prior art compositions were added
merely to disperse or solubilize the presumed active ingre-
dient, PC. However, to date, there are no published reports
supporting this theory. The present inventors have unexpect-
edly demonstrated that the bile salt was actually the active
agent for localized fat emulsification.

[0037] Among detergents, bile salts are particularly potent
solubilizers of lipid bilayer membranes (9, 20, 21, 23, 28).
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All biologic cell membranes are composed of the same
bilipid structure, and are therefore subject to solubilization
by detergents (10, 19, 34). Solubilization of cell membranes
by a detergent involves distribution of the detergent between
lipid bilayers, destabilization of the bilayer, disintegration,
and subsequent formation of mixed micelles (composed of
detergent and cell membrane lipid) (10, 19, 21). Bile salts,
and other detergents, decrease surface tension at the border
of immiscible materials and allows the breakdown of large
aggregates into smaller and smaller particles. In tissue, these
agents dissolve cell membranes and cause cell lysis. An
inflammatory response is generated, causing the body to
remove the detergent solubilized material.

[0038] For this reason, the present inventors compared
sodium deoxycholate with the complete PBF using a simple,
quantitative assay measuring cell viability (FIG. 2q). It is
not possible to isolate and test pure phosphatidylcholine
because it is insoluble in aqueous solutions unless it is
combined with substances like bile salts (12). Phosphatidyl-
choline is highly soluble in ethanol, methanol, chloroform,
and other organic solvents, yet these agents can damage lipid
bilayers (29-31). In preliminary experiments, there was no
difference in cell lysis and histology between pure, isolated
PC and the ethanol used to dissolve it. Although benzyl
alcohol, one of the components of the PC formula, has been
shown to affect the fluidity of cell membranes, it is a not a
detergent, and therefore, its limited quantity in the formula
has negligible lytic effects on cell membranes (32, 33).

[0039] Because penetration into intact tissues may be
likely a limiting factor, cell cultures were used to determine
the dilutions of the reagents (PBF and deoxycholate) nec-
essary to affect cells. Deoxycholate profoundly decreased
the viability of cultured cells approximately equal to the
complete PBF (FIG. 24). This finding was reproduced in
tissue by exposing porcine fat to PBF and deoxycholate
(FIG. 3). These results support the unexpected observation
that sodium deoxycholate plays a major, active role in the
PBF.

[0040] A non-binding hypothesis of the present inventors
was that deoxycholate and PBF affect cell viability by
disrupting cell membranes through detergent action. Mem-
brane lysis in cultured cells was measured using a lactate
dehydrogenase (LDH) assay and within tissue using calcein,
a fluorescent marker retained in cells with intact cell mem-
branes. The LDH assay measures the activity of LDH, which
is a cytosolic enzyme released when cells are lysed. Both the
PBF- and deoxycholate-treated cell cultures demonstrated a
concentration-dependent increase in cell lysis (FIG. 2b).
Moreover, the direct lytic effects observed in cultured cells
treated with these agents suggest activity independent of
endogenous lipase. Calcein was lost in the fat specimens
exposed to the PBF, deoxycholate, and Triton® X-100, a
known laboratory detergent (FIG. 4). This finding con-
firmed that disruption of cell membranes occurs in fresh
tissue exposed to both the PBF and deoxycholate.

[0041] Comparing the effects of the PBF to deoxycholate
in cell culture led to the surprising result that deoxycholate
caused similar loss of cell viability, but less cell lysis. These
differences may be concentration dependent or there may be
synergistic effects between phosphatidylcholine and deoxy-
cholate within the formula. Nonetheless, the data demon-
strate that, at concentrations similar to those used clinically,
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deoxycholate and the PBF had similar effects on tissue
histology and cell viability. Taken together, these data unex-
pectedly demonstrate that deoxycholate acts as the active
component in the prior art PBF.

[0042] In order to illustrate the effect of detergents on
tissue histology, fresh porcine skin was injected with PBE,
deoxycholate, and well-characterized laboratory detergents
(FIG. 5). All reagents caused significant disruption of lipo-
cyte organization compared to PBS injection (control).
These results were similarly observed within muscle and
connective tissue. Rapid dissolution of cell borders by the
test substances and the similarity of their effects to well
characterized detergents substantiate that the PBF and
deoxycholate function as detergents. The limitation with this
experimental model is that it does not reveal the true
sequelae that occur after injection into living tissue. It is
apparent from clinical reports that a brisk inflammatory
response, evident as erythema and edema, occurs after
injection (1-3). Repeated inflammation can potentially lead
to fibrosis, especially after multiple injections. Fibrosis has
been reported in several patients who developed firm nod-
ules at injection sites after PBF administration that eventu-
ally resolve over several months (35).

[0043] Histologic findings reveal that the injectable PBF
and deoxycholate alone cause architectural disruption in fat
and muscle, but had no apparent affect on the epidermis,
dermis, or adnexae (FIG. 5). However, Empigen® BB, a
potent laboratory detergent, had profound histologic effects
on dermal collagen (connective tissue). Alternatively, fat and
muscle can be more sensitive to detergent treatment than
these other structures at the tested concentrations (similar to
those used in clinical practice).

[0044] Through a series of laboratory experiments utiliz-
ing fresh tissue specimens and cell cultures, the present
inventors have demonstrated that the prior art PBF popularly
used in subcutaneous injections for fat dissolution works
primarily by causing non-specific lysis of cell membranes.
Cell membrane are constituents of all tissue types; specifi-
cally, the present inventor demonstrated that these detergents
cause solubilization of fat, muscle and connective tissue.
Therefore the present inventors concluded that sodium
deoxycholate, the bile salt component of the formula used to
dissolve the phosphatidylcholine, was the major active
ingredient of these prior art formulations. This conclusion is
supported by the fact that bile salts are potent solubilizers of
cell membranes. Moreover, the mechanism of the PBF and
sodium deoxycholate in fat dissolution is likely detergent
action.

[0045] In an embodiment of the present invention, a
medical composition of biologically compatible detergents
includes pharmacologically active detergents and pharma-
ceutically acceptable excipients in an aqueous vehicle.

[0046] Therefore it is within the scope of the present
invention that detergents other than bile salts can be used to
dissolve fat according to the teachings of the present inven-
tion. Biologically compatible detergents that can be used in
embodiments of the present invention include, but are not
limited to, ionic detergents, non-ionic detergents, zwitteri-
onic detergents and bile salts. Non-limiting examples of bile
salts include deoxycholic, cholic, chenodeoxycholic, 7-al-
pha-dehydroxylate, chenodeoxycholic, lithocholic, ursode-
oxycholic, dihydroxy- and trihydroxy-bile acids and the
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corresponding salts, taurine or glycine conjugates and
related detergents. A non-limiting example of an ionic
detergent useful in an embodiment of the present invention
is sodium deoxycholate. A non-limiting example of a non-
ionic detergent useful in an embodiment of the present
invention is alkylaryl polyether alcohol (Triton® X-100). A
non-limiting example of a zwitterionic detergent useful in an
embodiment of the present invention is lauryldimethylbe-
taine (Empigen® BB). Suitable concentrations of detergents
for use according to the teachings of the present invention
range from approximately 0.001% to approximately
50.000%. It is understood that the final concentration is
dependent on many factors known to persons skilled in the
art including, but not limited to, location and size of the
treatment site.

[0047] Compositions produced according to the present
invention can include other active ingredients including,
without limitation, and in any compatible combination,
anti-inflammatory agents, analgesics, dispersion agents,
penetration enhancers and pharmaceutically acceptable
excipients.

[0048] Anti-inflammatory agents suitable for use with the
compositions of the present invention can include both
steroidal anti-inflammatory agents and non-steroidal anti-
inflammatory agents. Suitable steroidal anti-inflammatory
agent can include, although are not limited to, corticoster-
oids such as hydrocortisone, hydroxyltriamcinolone alpha-
methyl dexamethasone, dexamethasone-phosphate, beclom-
ethasone dipropionate, clobetasol valerate, desonide,
desoxymethasone, desoxycorticosterone acetate, dexam-
ethasone, dichlorisone, diflorasone diacetate, diflucortolone
valerate, fluadrenolone, fluclarolone acetonide, fludrocorti-
sone, flumethasone pivalate, fluosinolone acetonide, fluoci-
nonide, flucortine butylester, fluocortolone, fluprednidene
(fluprednylidene)acetate,  flurandrenolone, halcinonide,
hydrocortisone acetate, hydrocortisone butyrate, methyl-
prednisolone, triamcinolone acetonide, cortisone, cortodox-
one, flucetonide, fludrocortisone, difluorosone diacetate, flu-
radrenalone acetonide, medrysone, amciafel, amcinafide,
betamethasone and the balance of its esters, chlorpred-
nisone, chlorprednisone acetate, clocortelone, clescinolone,
dichlorisone, difluprednate, flucloronide, flunisolide, fluo-
romethalone, fluperolone, fluprednisolone, hydrocortisone
valerate, hydrocortisone cyclopentylproprionate, hydrocor-
tamate, meprednisone, paramethasone, prednisolone, pred-
nisone, beclomethasone dipropionate, betamethasone dipro-
pionate, triamcinolone, and mixtures thereof can be used.

[0049] A second class of anti-inflammatory agents which
is useful in the compositions of the present invention
includes the nonsteroidal anti-inflammatory agents. The
variety of compounds encompassed by this group are well-
known to those skilled in the art.

[0050] Suitable non-steroidal anti-inflammatory agents
useful in the compositions of the present invention include,
but are not limited to: the oxicams, such as piroxicam,
isoxicam, tonexicam, sudoxicam, and CP-14,304; the sali-
cylates, such as salicylic acid, aspirin, disalcid, benorylate,
trilisate, safapryn, solprin, diflunisal, and fendosal; the acetic
acid derivatives, such as diclofenac, fenclofenac,
indomethacin, sulindac, tolmetin, isoxepac, furofenac, tiopi-
nac, zidometacin, acematacin, fentiazac, zomepiract, clid-
anac, oxepinac, and felbinac; the fenamates, such as mefe-
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namic, meclofenamic, flufenamic, niflumic, and tolfenamic
acids; the propionic acid derivates, such as ibuprofen,
naproxen, benoxaprofen, flurbiprofen, ketoprofen, fenopro-
fen, fenbufen, indoprofen, pirprofen, carprofen, oxaprozin,
pranoprofen, miroprofen, tioxaprofen, suprofen, alminopro-
fen, and tiaprofenic; and the pyrazoles, such as phenybuta-
zone, oxyphenbutazone, feprazone, azapropazone, and tri-
methazone. Mixtures of these non-steroidal anti-
inflammatory agents can also be employed, as well as the
pharmaceutically-acceptable salts and esters of these agents.

[0051] Analgesics suitable for use with the pharmacologi-
cally active detergent composition of the present invention
to reduce discomfort due to inflammation after subcutaneous
injection of the formulation of the present invention include,
but are not limited to, injectable local amine and ester
anesthetics. Non-limiting examples of analgesics include
lidocaine, mepivacaine, bupivacaine, procaine, chlorop-
rocaine, etidocaine, prilocalne and tetracaine. Mixtures of
these analgesics can also be employed, as well as the
pharmaceutically acceptable salts and esters or these agents.

[0052] Pharmacologically acceptable aqueous vehicles for
the compositions of the present invention can include, for
example, any liquid solution that is capable of dissolving a
detergent and is not toxic to the particular individual receiv-
ing the formulation. Examples of pharmaceutically accept-
able aqueous vehicles include, without limitation, saline,
water and acetic acid. Typically, pharmaceutically accept-
able aqueous vehicles are sterile.

[0053] Pharmacologically active detergent compositions
useful in embodiments of the present invention are formu-
lated for the non-surgical removal of localized fat deposits.
As used herein, “non-surgical” refers to medical procedures
that do not require an incision. Injections are examples of
non-surgical procedures. Liposuction is a surgical proce-
dure.

[0054] In one embodiment of the present invention, the
pharmacologically active detergent composition is adminis-
tered by injection, for example, by bolus injection. In order
to be effective, the detergent composition must have direct
contact with the fat tissue regardless of how it is infused. The
detergent formulations can be injected subcutaneously or
infused directly into the fat. Formulations for injection can
be presented in unit dosage form, for example, in ampoules
or in multi-dose containers, with an added preservative. The
compositions can take such forms as suspensions, solutions,
or emulsions in oily or aqueous vehicles, and can contain
formulatory agents such as suspending, stabilizing and/or
dispersing agents.

[0055] A “pharmaceutically acceptable excipient” means a
compound that is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipi-
ents that are acceptable for veterinary use or human phar-
maceutical use. A pharmaceutically acceptable excipient as
used in the specification and claims includes both one and
more than one such excipient. Some examples of suitable
excipients include lactose, dextrose, sucrose, sorbitol, man-
nitol, starches, gum acacia, calcium phosphate, alginates,
tragacanth, gelatin, calcium silicate, microcrystalline cellu-
lose, polyvinylpyrrolidone, phosphatidylcholine, cellulose,
sterile water, syrup, and methyl cellulose. The formulations
can additionally include: lubricating agents such as talc,
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magnesium stearate, and mineral oil; wetting agents; emul-
sifying and suspending agents; and preserving agents such
as methyl- and propylhydroxy-benzoates and benzyl alco-
hol. The compositions of the present invention can be
formulated so as to provide quick, sustained or delayed
release of the active ingredient after administration to the
patient by employing procedures known in the art.

[0056] Additional excipients suitable for formulation with
the detergent compositions of the present invention include
penetration enhancers and dispersion agents. Non-limiting
examples of dispersion agents which allow the dispersion of
drugs in tissue include hyaluronidase and collagenase.
Hyaluronidase functions to augment tissue permeability and
spread or dispersion of other drugs. Collagenase has been
used to isolate adipocytes from subcutaneous fat and does
not have lytic effects on adipocytes themselves. Additionally
hyaluronidase and collagenase can facilitate healing by
accelerating removal of necrotic tissue after treatment with
the detergent formulations of the present invention.

[0057] The pharmacologically active detergent composi-
tions of the present invention are useful for treating localized
fat accumulations, including but not limited to lower eyelid
fat herniation, accumulations on the waist, hips and other
cosmetic areas, xanthelasma, lipomas and lipodistrophy,
including “buffalo hump” lipodystrophy (3). In another
embodiment, the detergent compositions of the present
invention is useful for treating fat deposits associated with
cellulite.

[0058] The following examples are provided to more
precisely define and enable the compositions and methods of
the present invention. It is understood that there are numer-
ous other embodiments and methods of using the present
invention that will be apparent embodiments to those of
ordinary skill in the art after having read and understood this
specification and examples. The following examples are
meant to illustrate one or more embodiments of the inven-
tion and are not meant to limit the invention to that which is
described below.

EXAMPLES
Example 1

Sodium Deoxycholate and Phosphatidylcholine
Formulations

[0059] Phosphatidylcholine bile salt formulation (PBF)
(5.0% highly purified soy derived PC, 4.75% sodium deoxy-
cholate, and 0.9% benzyl alcohol, in sterile water, Table 1)
was obtained from Hopewell Pharmacy, Hopewell, N.J.
Sodium deoxycholate and Triton® X-100 detergent (Tri-
ton®, alkylaryl polyether alcohol) were obtained from
Sigma-Aldrich Corp. (St. Louis, Mo.). Empigen® BB deter-
gent (Empigen®, lauryldimethylbetaine, Calbiochem, Bio-
sciences, Inc., La Jolla, Calif.). Stock reagents (5% dilu-
tions) were prepared in PBS buffer.

[0060] The molecular structure of (a) phosphatidylcho-
line, (b) sodium deoxycholate and (c) benzyl alcohol are
depicted in FIG. 1.
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TABLE 1

Injectable PBF

Phosphatidylcholine 5.00% (wiv)
Sodium deoxycholate 4.75%
Benzyl alcohol 0.90%
Water 100 mL

Example 2

Effects of Sodium Deoxycholate and
Phosphatidylcholine Solutions in Cultured Cells

[0061] To measure cell viability after detergent treatment,
HaCaT human keratinocyte cells were cultured in DMEM
(Dulbecco’s modified Eagle’s medium) supplemented with
10% fetal calf serum, penicillin, and streptomycin. HaCaT
cells were cultured in 6 well plates and incubated with 0%,
0.005%, 0.050% or 0.500% PBF (PC Formula) or sodium
deoxycholate for 30 min at 37° C. prior to determination of
cell viability using the MTS assay, which uses a tetrazolium
compound that produces a color change when bioreduced by
metabolically active cells (CellTiter 96® AQ,..,, Non-
Radioactive Cell Proliferation Assay, Promega, Corp. Madi-
son, Wis.). Cell viability was determined by an absorbance
spectrophotometer (at 490 nm) after a 4 hour incubation
with the assay at 37° C. To determine cell viability in fresh
tissue, fat specimens were incubated for 4 hours in 24 well
plates with stock reagents and the MTS assay. Tissue speci-
mens were then visualized for color change and the amount
of MTS in their supernatants was measured by absorbance
(at 490 nm). All studies were performed in triplicate. Absor-
bance at 490 nm (OD 490) is proportional to the number of
living cells in the culture. There was comparable OD 490 in
the control and 0.005% dilutions of both compounds (FIG.
2q), indicating little effect of these substances on cell
viability at this concentration. Cell viability progressively
decreased at 0.05% and 0.5% concentrations of both solu-
tions.

[0062] Cell lysis in response to detergent treatment was
determined in HaCaT cells incubated with the reagents at the
indicated cell dilutions for 30 min at 37° C. Lactate dehy-
drogenase release was measured by absorbance (at 490 nm)
after a 1 hour incubation with the LDH assay as recom-
mended by the manufacturer (CytoTox 96® Non-Radioac-
tive Cytotoxicity Assay, Promega). All studies were per-
formed in triplicate. LDH release is directly proportional to
absorbance at 490 nm (OD 490). There was minimal LDH
release from control cells and those incubated with 0.005%
dilutions of both compounds (FIG. 2b). There was progres-
sively more LDH released at 0.05% and 0.5% of the PBF
and deoxycholate.

Example 3

Effects of Sodium Deoxycholate and
Phosphatidylcholine Solutions in Porcine Tissue

[0063] Porcine tissue was obtained immediately after sac-
rifice, shaved, and placed on ice for a maximum of four
hours before use. Fat specimens were obtained by removing
the epidermis and dermis of a punch biopsy with a scalpel
and trimmed. Fat specimens were loaded with calcein dye by
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incubating 1 hour at 37° C. with Calcein-AM (Sigma). Stock
reagents were added to the fat specimens and incubated for
30 min at 37° C. with gentle agitation. Calcein retention was
determined by tissue fluorescence using purple (411 nm)
light and visually observing the emitted green (500 nm) light
using an emission filters.

[0064] Histology was performed by injecting stock
reagent solutions (0.5 mL) into full thickness porcine skin at
various levels (epidermis, dermis, and subcutaneous tissue)
with 1.0 mL syringes and 30-gauge, 0.5 inch needles. Needle
depth was visualized along the margin of the porcine tissue
with the intent of saturating the target tissue. One hour after
incubation with PBS at 37° C., multiple 5.0 mm biopsy
specimens were obtained from the injected sites, each con-
dition performed in triplicate. Tissue was fixed in formal-
dehyde, paraffin-embedded, and stained with hematoxylin-
eosin. Specimens were evaluated by a board-certified
dermatopathologist who was blinded to the treatment pro-
tocol.

[0065] Fresh porcine skin was used to determine if the
effects of these detergent substances on cultured cells were
similar in tissue. FIG. 3a demonstrates the production of
dark purple pigment (indicating viable cells) in fat tissue
treated with the PBS buffer (negative control) using the MTS
assay. The PBF and 5% solutions of deoxycholate and
Triton® detergent (positive control) demonstrated a compa-
rable loss of purple dye (indicating cell death) in the treated
fat specimens. The difference in fat cell viability between the
solutions was quantified by measuring the absorbance (at
490) of the supernatants collected from the treated fat
specimens (FIG. 3b). All reagents had significant effects on
the fat cell viability of fresh tissue.

[0066] Cell lysis was confirmed using a calcein dye
release assay. Calcein becomes fluorescent after hydrolysis
and is retained in cells that have intact cell membranes.
Because it does not label dead cells and is lost under
conditions that cause cell lysis, loss of green fluorescence in
fat tissue samples loaded with the dye calcein indicates cell
lysis (FIG. 4). Samples treated with the deoxycholate, PBF,
and Triton® detergent (positive control) exhibited similar
loss of fluorescence.

[0067] The histologic changes resulting from injection of
PBE, deoxycholate, and Empigen®, are shown in FIG. 5.
Phosphatidylcholine bile salt formulation (FIG. 5b) and
deoxycholate (FIG. 5d) produced histologic effects similar
to those caused by Empigen® (FIG. 5g) and Triton® (not
shown), two well-characterized laboratory detergents. These
changes were apparent in both fat and muscle. Marked
blurring and dissolution of adipocyte cell membranes with
disruption of its normal lobular architecture were seen after
injection of both the PBF (FIG. 5b) and deoxycholate (FIG.
5d). FIG. 5f demonstrates muscle fiber disarray and atrophy
after PBF injection. Similar changes in muscle tissue were
visible in the specimens treated with deoxycholate and the
Triton® and Empigen® detergents. There were no changes
in the epidermis, dermis, or adnexal structures after injection
of the reagents with the exception of Empigen®, which
caused loss of fibroblast nuclear staining and hyalinization
of dermal collagen.
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Example 4

Clinical Experience with Sodium Deoxycholate
Compositions

[0068] Patients having lipomas, benign, isolated collec-
tions of adipose tissue, were injected with sodium deoxy-
cholate (DC) solutions without phosphatidylcholine directly
into the lipoma. The results of this study demonstrate that the
detergent effects of deoxycholate seen on fat in animal
tissues are reproducible clinically in humans. All injected
lipomas were reduced in size after at least one treatment with
varied concentrations of deoxycholate (Table 2). A lipoma
from one patient, injected with 1% DC, was excised after
treatment and pathological and histological analysis per-
formed. Within the excised lipoma, necrosis is visible
grossly (FIG. 6a) with a well demarcated area of hemor-
rhage and necrosis on the lateral edge extending into the
middle of the lipoma fat which contrasts with the normal
lipoma fat which is lighter in color. Histological analysis
(FIG. 6b) reveals a well defined area of hemorrhage and
necrotic fat as well as a significant inflammatory reaction
which contrasts to the adjacent normal round clear fat cells.

TABLE 2

Reduction in size of lipomas after DC treatment

Size (em) Size (cm) Total Treatments
Lipoma Pre-treatment Post-treatment (% DC injected)
1 2.00 x 1.00 1.25 x 0.50 2
(2.5%)
2 2.00 1.50 x 0.50 3
(5% and 2.5%)
3 2.00 x 2.50 2.00 x 1.00 3
(5% and 2.5%)
4 4.00 x 3.50 2.50 x 2.00 2
(1%)
5 2.00 x 1.75 1.25 2
(1%)
6 2.80 0.50 1
(5%)
7 1.00 Imperceptible 1
(1%)

[0069] Unless otherwise indicated, all numbers expressing
quantities of ingredients, properties such as molecular
weight, reaction conditions, and so forth used in the speci-
fication and claims are to be understood as being modified
in all instances by the term “about.” Accordingly, unless
indicated to the contrary, the numerical parameters set forth
in the following specification and attached claims are
approximations that may vary depending upon the desired
properties sought to be obtained by the present invention. At
the very least, and not as an attempt to limit the application
of the doctrine of equivalents to the scope of the claims, each
numerical parameter should at least be construed in light of
the number of reported significant digits and by applying
ordinary rounding techniques. Notwithstanding that the
numerical ranges and parameters setting forth the broad
scope of the invention are approximations, the numerical
values set forth in the specific examples are reported as
precisely as possible. Any numerical value, however, inher-
ently contains certain errors necessarily resulting from the
standard deviation found in their respective testing measure-
ments.

[0070] The terms “a” and “an” and “the” and similar
referents used in the context of describing the invention
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(especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by con-
text. Recitation of ranges of values herein is merely intended
to serve as a shorthand method of referring individually to
each separate value falling within the range. Unless other-
wise indicated herein, each individual value is incorporated
into the specification as if it were individually recited herein.
All methods described herein can be performed in any
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g. “such as”) provided
herein is intended merely to better illuminate the invention
and does not pose a limitation on the scope of the invention
otherwise claimed. No language in the specification should
be construed as indicating any non-claimed element essen-
tial to the practice of the invention.

[0071] Groupings of alternative elements or embodiments
of the invention disclosed herein are not to be construed as
limitations. Each group member may be referred to and
claimed individually or in any combination with other
members of the group or other elements found herein. It is
anticipated that one or more members of a group may be
included in, or deleted from, a group for reasons of conve-
nience and/or patentability. When any such inclusion or
deletion occurs, the specification is herein deemed to contain
the group as modified thus fulfilling the written description
of all Markush groups used in the appended claims.

[0072] Preferred embodiments of this invention are
described herein, including the best mode known to the
inventors for carrying out the invention. Of course, varia-
tions on those preferred embodiments will become apparent
to those of ordinary skill in the art upon reading the
foregoing description. The inventor expects skilled artisans
to employ such variations as appropriate, and the inventors
intend for the invention to be practiced otherwise than
specifically described herein. Accordingly, this invention
includes all modifications and equivalents of the subject
matter recited in the claims appended hereto as permitted by
applicable law. Moreover, any combination of the above-
described elements in all possible variations thereof is
encompassed by the invention unless otherwise indicated
herein or otherwise clearly contradicted by context.

[0073] Furthermore, numerous references have been made
to patents and printed publications throughout this specifi-
cation. Each of the above cited references and printed
publications are herein individually incorporated by refer-
ence in their entirety.

[0074] In closing, it is to be understood that the embodi-
ments of the invention disclosed herein are illustrative of the
principles of the present invention. Other modifications that
may be employed are within the scope of the invention.
Thus, by way of example, but not of limitation, alternative
configurations of the present invention may be utilized in
accordance with the teachings herein. Accordingly, the
present invention is not limited to that precisely as shown
and described.
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We claim:

1. A medical composition for the non-surgical removal of
localized fat deposits in a patient comprising at least one
pharmacologically active detergent, optionally at least one
pharmaceutically acceptable excipient and optionally at
least one additional active ingredient, wherein said medical
composition does not include phosphatidylcholine.

2. The medical composition of claim 1 wherein said
pharmacologically active detergent is selected from the
group consisting of ionic detergents, non-ionic detergents
and zwitterionic detergents.

3. The medical composition of claim 2 wherein said ionic
detergent is at least one pharmacologically active bile salt.

4. The medical composition of claim 3 wherein said at
least one pharmacologically active bile salt is selected from
the group consisting of deoxycholic, cholic, chenodeoxy-
cholic, 7-alpha-dehydroxylate, chenodeoxycholic, litho-
cholic, ursodeoxycholic, dihydroxy- and trihydroxy-bile
salts.

5. The medical composition of claim 4 wherein said at
least one pharmacologically active bile salt is sodium deoxy-
cholate.

6. The medical composition of claim 1 wherein said at
least one additional active ingredient is selected from the
group consisting of anti-inflammatory agents, analgesics,
dispersion agents and penetration enhancers.

7. A method for the non-surgical removal of localized fat
deposits in a patient having localized fat accumulation
comprising administering a fat solubilizing amount of a
pharmacologically active detergent composition wherein
said pharmacologically active detergent composition does
not include phosphatidylcholine.

8. The method of claim 7 wherein said administering step
comprises subcutaneous injection.

9. The method of claim 7 wherein said pharmacologically
active detergent composition comprises at least one phar-
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macologically active detergent, optionally at least one phar-
maceutically acceptable excipient and optionally at least one
additional active ingredient, wherein said pharmacologically
active detergent composition does not include phosphatidyl-
choline.

10. The method of claim 9 wherein said pharmacologi-
cally active detergent is selected from the group consisting
of ionic detergents, non-ionic detergents and zwitterionic
detergents.

11. The method of claim 10 wherein said ionic detergent
is at least one pharmacologically active bile salt.

12. The method of claim 11 wherein said at least one
pharmacologically active bile salt is selected from the group
consisting of deoxycholic, cholic, chenodeoxycholic, 7-al-
pha-dehydroxylate, chenodeoxycholic, lithocholic, ursode-
oxycholic, dihydroxy- and trihydroxy-bile salts.

13. The medical composition of claim 12 wherein said at
least one pharmacologically active bile salt is sodium deoxy-
cholate.

14. The method of claim 7 wherein said at least one
additional active ingredient is selected from the group
consisting of anti-inflammatory agents, analgesics, disper-
sion agents and penetration enhancers.

15. The method of claim 7 wherein said localized fat
accumulation is selected from the group consisting of lower
eyelid fat herniation, lipomas, lipodystrophy, fat deposits
associated with cellulite.

16. A non-liposuction method for the non-surgical
removal of localized fat deposits in a patient comprising the
non-surgical administration of a pharmacologically active
detergent composition consisting essentially of at least one
pharmacologically active detergent, optionally at least one
pharmaceutically acceptable excipient and optionally at
least one additional active ingredient, wherein said medical
composition does not include phosphatidylcholine.



